Induction of acid phosphatase activity during germination of maize (Zea mays) seeds.
Acid phosphatase activity (orthophosphoric-monoester phosphohydrolase, EC 3.1.3.2) increased during the first 24 h of maize (Zea mays) seed germination. The enzyme displayed a pH optimum of 4.5-5.5. Catalytic activity in vitro displayed a linear time course (60 min) and reached its half maximum value at 0.47 mM p-nitrophenyl phosphate (pNPP). Phosphatase activity towards phosphoamino acids was greatest for phosphotyrosine. The phosphatase activity was strongly inhibited by ammonium molybdate, vanadate and NaF and did not require divalent cations for the catalysis. The temperature optimum for pNPP hydrolysis was 37 degrees C. Under the same conditions, no enzyme activity was detected with phytic acid as substrate. Western blotting of total homogenates during seed germination revealed proteins/polypeptides that were phosphorylated on tyrosine residues; a protein of approximately 14 kDa is potentially a major biological substrate for the phosphatase activity. The results presented in this study suggest that the acid phosphatase characterized under the tested conditions is a member of the phosphotyrosine phosphatase family.